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DISCLAIMER 


This  report  was  prepared  as  part  of  a  project  funded  by  the  Ontario 
Ministry  of  the  Environment.   The  views  and  ideas  expressed  in  this 
report  are  those  of  the  author  and  do  not  necessarily  reflect  the 
views  and  policies  of  the  Ontario  Ministry  of  the  Environment,  nor 
does  mention  of  trade  names  or  commercial  products  constitute 
endorsement  of  or  recommendation  for  their  use. 
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ABSTRACT 

R.T.  Recycling  Technology  Inc.  was  incorporated  in  August  1990  for 
the  purpose  of  installing  a  waste  wood  recycling  plant,  using  the 
Swiss  A.T.S.  technology. 

The  objective  of  R.T.  was  to  produce  from  waste  wood  a  high  quality 
fibre  like  wood  material  that  can  be  used  for  many  agricultural  and 
industrial  applications. 

The  A.T.S.  technology  was  chosen  due  to  the  fact  that  this  process 
was  the  only  one  (that  we  know  of)  that  can  both  brake  down  wood 
into  small  fibre  like  particles  and  steam  the  material  as  part  of 
the  process,  at  a  rate  of  3  tons  per  hour. 

In  October  1990  R.T.  started  to  receive  the  first  pieces  of 
equipment  and  for  the  next  10  months  we  have  designed  and  in  many 
cases  fabricated  various  pieces  of  equipment  that  had  to  work  in 
unison  with  the  A.T.S.  machines. 

The  fact  that  R.T.  was  the  first  plant  to  use  the  A.T.S.  technology 
in  Canada  in  the  application  of  waste  wood,  caused  us  a  somewhat 
longer  installation  time  and  higher  costs  than  anticipated.   We 
were  not  able  to  benefit  from  other  people's  experience,  since 
there  was  none  available. 

In  August  1991,  the  plant  was  operative  at  about  40%  of  its 
expected  capacity.   Some  modifications,  especially  in  the  product 
feed  and  handling  systems,  were  needed  and  executed. 

Market  penetration  proved  to  be  more  difficult  than  anticipated. 
Although  our  product  is  superior  in  many  aspects  to  wood  shaving  or 
other  materials  used  as  animal  bedding,  it  was  very  hard  to 
convince  farmers  to  change  from  their  traditional  source. 

Price-wise  we  are  competitive  to  wood  shaving.   However,  suppliers 
of  wood  shavings  reduced  their  price  greatly  when  confronted  by  our 
product.   Nevertheless  we  are  constantly  gaining  ground  and  even 
have  a  market  for  our  product  in  the  U.S.A.. 
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As  of  lately,  availability  of  waste  wood  has  significantly  dropped. 
There  are  several  reasons  for  this  situation: 

A.  The  slower  economy, 

B.  The  ill  housing/building  industry, 

C.  The  fact  that  every  person  with  a  shredder  or  a  yard  where 
wood  can  be  stored  got  into  the  wood  "recycling"  business, 

D.  Very  large  quantities  of  waste  wood  along  with  other  materials 
find  their  way  into  the  U.S.A.,  where  tipping  fees  are  very 
low. 

We  are  now  in  our  second  year  of  operation.   We  have  identified  the 
weak  links  during  the  first  year  and  have  addressed  them.   We  are 
confident  that  the  project  as  a  whole  will  prove  to  be  as 
successful  as  anticipated  and  worthy  of  the  assistance  received 
from  the  Ministry  of  the  Environment. 
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INTRODUCTION  AND  BACKGROUND 


Immense  and  ever  growing  amounts  of  wood  waste  are  presently  being 
dumped  into  landfills,  creating  tremendous  environmental  problems, 
while  squandering  potentially  precious  raw  material . 

In  order  to  maintain  the  existing  landfills  as  well  as  cover  the 
handling  and  maintenance  expenses  of  the  landfill  operations,  the 
authorities  are  charging  ever  higher  "tipping  fees"  for  each  ton  of 
dumped  material.   Such  a  solution  does  answer  only  one  aspect  of 
waste  management  -  the  immediate  expense.   It  does  not  give  a  long 
term  solution  of  conservation  and  prolonged  life  of  current 
landfills.   The  real  solution  for  managing  the  ever  growing  waste 
problem  must  come  from  the  recycling  industry. 

The  major  sources  of  waste  wood  are  the  following: 

°  Construction  Waste 

°  Demolition  Waste 

°  Packaging  materials  and  Skids 

°  Yard  Cuttings,  Trees  and  Foliage 

°  Sawmills,  Furniture  Manufacturers  and  Forestry  Waste 

The  ATS  system  is  capable  of  producing  a  range  of  marketable 
products  such  as: 

°     Litter  and  bedding  for  horses,  chicken,  turkeys  and  other 

livestock 
°     Fibre  for  reinforcing  other  materials,  such  as  asphalt  or 

plastics 
°  Fibre  to  use  as  bulk  fillers  in  other  bulk  products 

°     Mulch  and  composts 
°     Bulk  biomedical  fuel  for  greenhouses,  industrial  and 

institutional  heating  plants 
°     Fuel  logs  for  wood  stoves  or  fire  logs  for  fireplaces. 

The  final  product  can  be  designed  to  the  requirement  of  the 
customer  as  to  a  wide  range  of  particle  sizes,  moisture  content  and 
compaction.   Usually,  a  number  of  products  can  be  produced  in  one 
run  by  sorting  the  various  particle  sizes  through  a  series  of 
vibrating  screens. 

R.T.  Recycling  Technology  Inc.  took  upon  itself  to  install  a  viable 
recycling  facility,  using  the  European  ATS  technology.   Whilst 
concentrating  on  the  recycling  of  wood,  a  material  that  guaranteed 
quick  positive  results,  experiments  were  conducted  on  the  recycling 
of  glass  and  drywall. 
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The  ambition  of  R.T.  is  to  develop  the  ATS  process  and  the  plant  in 
Hamilton  to  a  level  where  it  can  be  copied  and  implemented  all 
across  Canada. 

Prior  to  choosing  the  ATS  technology  as  the  main  component  in  the 
recycling  process,  we  have  conducted  a  thorough  survey  of  the 
various  equipment  and  methods  available.   We  came  to  the  conclusion 
that  the  ATS  technology  is  the  most  versatile  technology  available 
and  is  most  suitable  for  our  needs. 

R.T.  Recycling  Technology  Inc.  has  submitted  a  proposal  to  the 
Ministry  of  the  Environment  in  January  1990.   The  proposal 
expressed  the  intent  of  R.T.  to  install,  in  Hamilton,  a  wood  waste 
recycling  plant  which  will  collect  and  process  industrial  wood 
wastes  such  as  pallets,  construction  wood,  and  yard  stuff.   The  end 
product  will  be  a  marketable  animal  bedding  material. 

The  estimated  cost  of  the  project  was: 

Total  Capital  cost  $1,250,000 

Total  Installation  Cost  150,000 

Commissioning  Cost  50,000 

Services  -  electrical  40,000 

TOTAL  $1,490,000 

A  detailed  list  of  the  equipment  was  provided.   The  "heart"  of  the 
project  was  the  two  ATS  units.   The  proposed  capacity  of  the  plant, 
operating  two  shifts  per  day,  was  24,000  tons  per  year. 

Our  request  for  assistance  was  answered  favourably  on  May  1991,  and 
we  were  awarded  a  grant  based  on  25%  of  the  eligible  costs  in  our 
proposal . 
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THE  PROJECT 


The  entire  project  revolves  around  the  use  of  the  ATS  presses  as 
the  main  processing  units.   It  is  the  use  of  the  ATS  that  makes  our 
final  product  marketable,  competitive,  and  in  many  properties 
superior  to  other  traditional  materials. 

In  the  equipment  lay  out  the  ATS  is  located  somewhere  in  the 
middle.   The  degree  of  success  of  the  entire  project  was  therefore 
dependent,  as  well,  on  finding  the  proper  auxiliary  equipment  to 
interact  with  the  ATS  units. 


THE  SHREDDING  STAGE 

The  first  issue  to  be  resolved  was  the  choice  of  a  shredder.   There 
are  many  shredders  available  on  the  market.   Each  claiming  the 
ability  to  shred  wood  at  capacities  of  over  15  tons  per  hour.   The 
only  problem  was  that  somehow  the  conditions  under  which  such 
capacities  can  be  achieved  were  not  very  clear,  at  the  best. 

The  source  of  our  waste  wood  played  a  dominant  role  in  our  choice 
of  the  shredding  equipment.   We  needed  a  shredder  to  handle  the 
massive,  metal-contaminated  waste  wood.   The  available  tub-grinders 
seemed  to  be  too  delicate  for  this  task  and  by  virtue  of  their 
design  would  have  a  very  high  cost  per  ton  shredded.   We  elected  to 
purchase  a  crusher  type  of  shredding  device.   The  Saturn  shredder, 
which  is  a  slow  speed  -  high  torque  machine,  is  used  in  our 
installation  as  a  pre-shredder .   A  cross-belt  electro  magnet  has 
been  installed  at  the  output  conveyor  of  the  shredder  and  most  of 
the  ferrous  metals  are  detected  and  disposed  of.   For  different 
applications,  the  output  of  the  Saturn  shredder  can  be  conveyed 
into  the  secondary  shredder  for  further  size  reduction.   The 
shredded  wood  is  then  conveyed  some  350  feet  into  the  production 
building. 

SEPARATION  OF  METAL 

During  the  early  stages  of  testing  the  equipment,  we  have  noticed 
that  the  source  of  waste  wood  would  be  a  major  concern.   However 
sturdy  the  equipment  will  be,  contamination  of  heavy  metal  pieces 
in  the  wooa  load  will  slow  down  the  operation  and  cause 
significantly  higher  maintenance  costs.   Additional  magnets  had  to 
be  placed  to  pick  up  metals  at  the  earliest  possible  stage. 


MATERIAL  HANDLING 

The  handling  of  wood  chips  proved  to  be  an  experience  on  its  own. 
To  ensure  proper  flow  of  wood  chips,  we  had  to  design  and  build 
special  feed  bins.   A  conunon  problem  with  wood  chip  products  is 
their  tendency  to  "bridge" .   We  had  to  redesign  our  feed  bins  twice 
until  satisfactory  material  flow  was  achieved. 

INSTALLATION  AND  COMMISSIONING  OF  THE  ATS  UNITS 

As  mentioned  before,  the  heart  of  the  process  is  the  ATS 
technology.   Prior  to  taking  the  decision  to  proceed  and  use  the 
ATS  technology,  we  have  visited  2  plants  working  in  the  wood 
application,  in  Switzerland.   It  was  this  visit  that  gave  us 
confidence  in  the  technology.   However,  one  element  was  not  taken 
into  account.   The  Swiss  plants  were  using  virgin  green  wood  as  a 
base  raw  material  whilst  our  intention  was  to  use  waste  wood  which 
is  dry  and  weather  beaten.   We  have  taken  the  data  given  to  us  by 
the  Canadian  distributor  at  face  value  and  some  of  the  most 
important  and  crucial  data  were  not  correct,  such  as: 

°     Throughput  per  hour 

°     The  durability  of  internal  components  of  the  ATS 
°     The  effect,  or  lack  of  effect  of  the  use  of  the  waste  dry  wood 
compared  to  green  moist  virgin  wood. 

The  degree  of  success,  or  failure,  of  any  project  is  highly 
sensitive  to  having  the  correct  information,  of  all  aspects,  when 
preparing  the  business  plan.   The  fact  that  information  given  to  us 
for  the  above  mentioned  data,  was  incorrect,  caused  us  great 
concerns . 


THROUGHPUT  OF  THE  ATS 

The  fact  that  our  wood  source  is  dry  and  composed  of  a  mixture  of 
hard  and  soft  wood,  certain  compromises  were  necessary.   We  had  to 
live  with  the  fact  that  the  output  will  never  reach  the  original 
promise  of  3  tons  per  hour  per  unit.   Compensation  must  be  found  to 
offset  the  negative  financial  effect  of  a  lower  production 
capacity,  with  efficiencies  elsewhere.   These  efficiencies  could 
come  in  the  form  of  savings  of  costs  elsewhere  along  the  line,  or 
the  development  of  higher  value  added  products. 
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THE  DURABILITY  OF  THE  ATS  INTERNAL  COMPONENTS 

Here  again  the  type  of  raw  material  (waste  wood)  used  by  us,  which 
is  a  function  of  the  available  waste  wood  in  the  area,  was  working 
against  us.   We  have  failed  to  foresee  the  fact  that  hard  wood 
mixed  with  soft  wood  and  especially  when  not  in  its  virgin  state, 
will  have  an  adverse  effect  on  the  machines.   The  ATS,  by  its 
design,  creates  a  tremendous  internal  pressure  which  in  turn  breaks 
up  the  wood.   This  is  the  uniqueness  of  the  system  and  the  reason 
for  its  ability  to  do  the  job  where  others  have  failed.   However, 
when  confronted  with  a  mixture  of  hard  and  soft  wood,  inconsistent 
pressures,  or  impact  conditions  might  occur.   These  in  turn  could 
cause  very  expensive  break  downs. 

Since  there  is  no  way  in  which  we  can  separate  the  wood  into  hard 
and  soft  type,  nor  be  choosy  as  for  the  source  of  the  waste  wood 
that  we  accept,  the  only  way  to  minimize  the  risk  of  breakdowns  was 
to  monitor  the  feed  of  the  ATS  units.   We  have  designed  and 
fabricated  feed  bins  that  have  the  ability  to  react  automatically 
to  surges  in  the  torque  developed  by  the  machine  and  compensate  for 
it. 


ACHIEVING  A  SUPERIOR  AND  COMPETITIVE  PRODUCT 

Although  the  potential  market  is  huge  and  probably  more  than  we  can 
cater  to  with  one  plant,  the  penetration  into  this  market  required 
the  following  to  be  true: 

A.  Our  product  is  price  competitive 

B.  Our  product  is  quality  competitive 

C.  Our  product  is  superior  to  other  available  products 

D.  We  can  supply  consist  atly,  all  year  around 

E.  We  can  supply  a  unifc  m  designed  product  consistently. 

LOOKING  FOR  AN  ADVANTAGE 

The  way  in  which  pulverization  of  the  wood  occurs  within  the  ATS, 
ensures  two  advantages  of  our  product  when  used  as  animal  bedding, 
especially  for  chicken  growers. 

A.    BIO  SAFETY 

The  high  pressure  within  the  ATS  creates  a  temperature 
exceeding  100°  C.   Moisture  is  extracted  from  the  wood  in  steam 
form,  thereby  subjecting  the  material  to  a  steaming  process. 
The  result  is  a  sterilization  like  condition. 
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B .  ABSORPTION 

The  steaming  process  helps  in  further  opening  up  of  the  wood 
particles  into  fibre  like  strands.   This  condition  gives  the 
product  a  higher  absorption  rate  than  regular  wood  shavings  or 
clay  pellets. 

C.  DUST  FREE  PRODUCT 

Most  available  wood  shavings,  that  are  taken  directly  from  the 
sawmill  or  the  wood  product  manufacturers,  contain  a  great 
amount  of  dust.   The  word  saw-dust,  by  itself,  suggests  that 
dust  is  present  within  the  product.   In  order  to  have  a 
distinctive  advantage  in  this  regard,  a  powerful  dust 
collection  system  was  installed.   Every  stage  of  the  process 
has  its  own  dust  collection  point.   From  the  very  first 
conveyor  to  the  very  last  point  of  bagging  the  product,  dust 
suction  ports  take  out  as  much  as  possible  the  dust  from  the 
product .   The  feedback  we  received  from  our  customers  in  this 
regard  was  very  positive. 
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RESULTS  AND  CONCLUSION 


The  project  is  now  in  its  second  year.   The  first  ten  months  were 
devoted  to  the  set  up,  design,  installation,  fabricating  various 
pieces  of  equipment,  commissioning,  improvements  and  marketing. 

This  first  phase  proved  to  be  approximately  20%  higher  in  time  and 
expense  than  originally  estimated.   However,  it  did  not  effect 
significantly  the  viability  of  the  project  as  a  whole. 

The  original  data  on  the  throughput  and  total  capacity  of  the 
project  needs  to  be  re-assessed  and  we  now  believe  that  the  total 
capacity  of  our  plant  will  be  16,000  tons  per  year,  at  two  shifts 
per  day. 

We  found  that  the  availability  of  waste  wood  is  more  problematic 
than  originally  anticipated.   The  general  slow  down  of  the  economy 
and  the  fact  that  waste  wood  is  shipped  out  of  Canada  to  the  U.S.A. 
further  aggravates  this  issue.   We  had  to  lower  our  charges  for 
accepting  waste  wood  but  that  alone  might  not  be  enough  in  the  long 
run.   We  are  currently  experimenting  with  different  applications 
for  our  product,  mainly  for  industrial  use.   These  applications 
will  have  a  higher  added  value  and  will  compensate  for  the 
shortfall  in  capacity  and  tipping  fee  structure. 

Actual  production  started  in  June  1991.   To  date  we  have  processed 
and  marketed  over  3,000  tons  of  waste  wood.   We  have  operated  only 
one  shift  per  day.   As  of  April  1992  we  intend  to  run  2  shifts  and 
double  our  capacity.   We  hope  to  reach  full  capacity  during  the 
next  12  months. 

Despite  all  the  setbacks  that  we  have  experienced,  we  are  as 
confident  today,  as  we  were  when  we  started,  in  the  success  of  the 
project  as  a  whole.   As  already  mentioned  we  are  shifting  our 
emphasis  to  the  development  of  industrial  applications  and  markets. 
This  does  not  mean  that  the  original  market  of  animal  bedding  is 
abandoned.   On  the  contrary,  we  are  steadily  increasing  sales  into 
that  market  and  are  also  exporting  close  to  200  tons  per  month  to 
the  U.S.A. . 

It  is  not  necessary,  we  believe,  to  attempt  and  give  advice  to 
others  that  wish  to  follow  similar  cases.   The  careful  reader  of 
this  report  will  be  able  to  see  where  the  danger  lies  and  what 
needs  to  be  done  to  avoid  it. 


